Electroporation of C. pasteurianum was done similar to Pyne et al. (2013) . Briefly, 20 ml of 2x YTG broth were inoculated with cells from a well grown mid-exponential phase overnight culture (OD600 of 0.8 to 1.2) to a final OD600 of 0.05 and incubated for 3 to 4 h until an OD600 of 0.6 to 0.8 was reached. Cells were centrifuged (10 min, 8,500 x g, 4°C), re-suspended in 5 ml ice cold SMP buffer (270 mM sucrose, 1 mM MgCl2, 5 mM sodium phosphate [pH 6.5]), centrifuged (10 min, 8,5000 x g, 4°C) another time and re-suspended in 600 µl ice cold SMP buffer. Of the 600-µl cell suspension 580 µl were transferred into a pre-chilled 0.4 cm electroporation cuvette (Sigma-Aldrich, Dorset, UK) containing 30 µl of 96% (v/v) pure nondenatured ethanol and 0.5 to 5 µg of methylated plasmid DNA. The cell-ethanol-plasmid suspension was incubated for 5 min on ice and, subsequently, electroporated using a Gene Pulser Xcell™ electroporation system (Bio-Rad, Hemel Hempstead, UK), a voltage of 1.8 kV, a capacitance of 25 µF and a resistance of ∞ Ω generating a time constant of 10-18 ms. Immediately after the pulse cells were transferred into pre-warmed 2x YTG broth supplemented with 40 µg/ml uracil, if required, and recovered for 6 to 16 h. Following, cells were centrifuged (10 min, 8,500 x g, RT), re-suspended in 250 µl PBS and plated on RCM agar plates containing the appropriate antibiotic selection (Table 1) . Transformants typically took 16 to 24 h (replicative, non-integrative plasmids) or 48 h (allelic exchange plasmids) to appear. If transformation efficiencies were to be determined, 100 µl of the 250-µl re-suspension were serial diluted in a total of 1,000 µl PBS of which 100 µl were plated. Colonies were enumerated after a 24-h incubation. All centrifugation steps and washes were carried out anaerobically at 4°C or on ice. If needed, competent cells were frozen until further use. Therefore, cell pellets were re-suspended in 540 µl SMP buffer, supplemented with 60 µl DMSO (10% [v/v]) and frozen at -80 °C.
codA_R, catP_F and catP_R_PmeI (Table S1) , and cloned into pMTL-KS15 (Schwarz et al., 2017) via FseI/PmeI sites. The resultant plasmid was designated pMTL-AGH15, the codA KO AE vector ( Figure S1 ). pMTL-AGH15-c30550: A 1127 bp fragment of the wild type allele was amplified flanking the SNP in 525-H3 by 599 bp down-and 527 bp upstream using primers Segr_LHA_SbfI_F and Segr_RHA_NheI_R (Table S1) , then cloned into pMTL-AGH15 via SbfI and NheI, yielding the SNP repair plasmid pMTL-AGH15-c30550.
Allelic Exchange (AE) KO procedure
For the restoration of the CLPA_c30550 SNP in strain 525-H3 by allelic exchange, pMTL-AGH15-c30550 were transformed into the strain 525-H3 and plated on RCM+Tm15 agar. Following 48 h incubation, faster growing colonies were re-streaked twice onto RCM+Tm15 agar plates and their identity as single crossover integrants confirmed by Sanger sequencing of the PCR amplified DNA fragment using appropriate primer pairs. Confirmed single crossover mutants were grown overnight in 5 ml RCM broth to allow the double crossover to occur, centrifuged (10 min, 8,500 x g, RT) and re-suspended in 250 μl PBS. A 100 μl aliquot of the suspended cells was serially diluted (up to 10-7) in PBS and 100 μl of each dilution plated onto CBM agar plates containing 500 µg/ml fluorouracil (FC). After a 24 h incubation, 24 single, faster growing colonies were selected and re-streaked in the indicated order onto RCM+Tm15, and RCM agar plates. Colonies, which lost the plasmid and either reverted back to the WT or carried the desired SNP restoration exhibited no growth on RCM+Tm 15 agar plates but grew on RCM agar plates. These re-streaks were subjected to colony PCR, using gene specific primers that flanked the intended deletion, and the amplified DNA fragment subjected to Sanger sequencing to confirm the expected genotype. 
